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(54) Signalling an averaging value of the maximum allowable transmission rate to a RNC

(57) A radio resource control method in a mobile
communication system for determining a transmission
rate of user data transmitted by a mobile station via an
uplink based on a maximum allowable transmission rate,
include: notifying (S1002), at a radio network controller,
an averaging period or a forgetting factor to a radio base
station; calculating, at the radio base station, an averag-
ing value of the maximum allowable transmission rates

or an averaging value of parameters relating to the max-
imum allowable transmission rate, based on the averag-
ing period or the forgetting factor; signaling
(S1010,S1011), at the radio base station, the calculated
averaging value to the radio network controller; and con-
trolling, at the radio network controller, a radio resource
in the radio base station, based on the signaled averaging
value.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Appli-
cation No. P2005-033685, filed on February 9,2005; the
entire contents of which are incorporated herein by ref-
erence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a radio re-
source control method in a mobile communication sys-
tem for determining a transmission rate of user data
transmitted by a mobile station via an uplink based on a
maximum allowable transmission rate, a radio network
controller, and a radio base station.
[0003] And, the present invention relates to a radio re-
source control method in a mobile communication sys-
tem for automatically increasing a transmission rate of
user data transmitted by a mobile station via an uplink to
a maximum allowable transmission rate, a radio network
controller, and a radio base station.

2. Description of the Related Art

[0004] In a conventional mobile communication sys-
tem, in an uplink from a mobile station UE to a radio base
station Node B, a radio network controller RNC is con-
figured to determine a transmission rate of a dedicated
channel, in consideration of radio resources of the radio
base station Node B, an interference volume in an uplink,
transmission power of the mobile station UE, transmis-
sion processing performance of the mobile station UE, a
transmission rate required for an upper application, and
the like, and to notify the determined transmission rate
of the dedicated channel by a message of a layer-3 (Ra-
dio Resource Control Layer) to both of the mobile station
UE and the radio base station Node B.
[0005] Here, the radio network controller RNC is pro-
vided at an upper level of the radio base station Node B,
and is an apparatus configured to control the radio base
station Node B and the mobile station UE.
[0006] In general, data communications often cause
burst traffic compared with voice communications or TV
communications. Therefore, it is preferable that a trans-
mission rate of a channel used for the data communica-
tions is changed fast.
[0007] However, as shown in FIG. 1, the radio network
controller RNC integrally controls a plurality of radio base
stations Node B in general. Therefore, in the conventional
mobile communication system, there has been a problem
that it is difficult to perform fast control for changing of
the transmission rate of channel (for example, per ap-
proximately 1 through 100 ms), due to processing load,

processing delay, or the like.
[0008] In addition, in the conventional mobile commu-
nication system, there has been also a problem that costs
for implementing an apparatus and for operating a net-
work are substantially increased even if the fast control
for changing of the transmission rate of the channel can
be performed.
[0009] Therefore, in the conventional mobile commu-
nication system, control for changing of the transmission
rate of the channel is generally performed on the order
from a few hundred ms to a few seconds.
[0010] Accordingly, in the conventional mobile com-
munication system, when burst data is generated as
shown in FIG. 2(a), the data are transmitted by accepting
low-speed, high-delay, and low-transmission efficiency
as shown in FIG. 2(b), or, as shown in FIG. 2(c), by re-
serving radio resources for high-speed communications
to accept that radio bandwidth resources in an unoccu-
pied state and hardware resources in the radio base sta-
tion Node B are wasted.
[0011] It should be noted that both of the above-de-
scribed radio bandwidth resources and hardware re-
sources are applied to the vertical radio resources in
FIGS. 2(b) and 2(c).
[0012] Therefore, the 3rd Generation Partnership
Project (3GPP) and the 3rd Generation Partnership
Project 2 (3GPP2), which are international standardiza-
tion organizations of the third generation mobile commu-
nication system, have discussed a method for controlling
radio resources at high speed in a layer-1 and a media
access control (MAC) sub-layer (a layer-2) between the
radio base station Node B and the mobile station UE, so
as to utilize the radio resources effectively. Such discus-
sions or discussed functions will be hereinafter referred
to as "Enhanced Uplink (EUL)".
[0013] Radio resource control methods that have been
discussed in the "Enhanced Uplink" can be broadly cat-
egorized into three as follows. The radio resource control
methods will be briefly described below.
[0014] First, a radio resource control method that is
referred to as "Time & Rate Control" has been discussed.
[0015] In such a radio resource control method, a radio
base station Node B determines a mobile station UE
which can transmit user data and a transmission rate of
user data per a predetermined timing, so as to signal
information relating to a mobile station ID as well as the
transmission rate of user data (or a maximum allowable
transmission rate of user data).
[0016] The mobile station UE that is designated by the
radio base station Node B transmits user data at the pre-
determined timing and the transmission rate (or within a
range of the maximum allowable transmission rate).
[0017] Second, a radio resource control method that
is referred to as "Rate Control per UE" has been dis-
cussed.
[0018] In such a radio resource control method, if there
is user data that should be transmitted to the radio base
station Node B, each mobile station UE can transmit the
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user data. However, the maximum allowable transmis-
sion rate of the user data, which is determined by the
radio base station Node B and signaled to each mobile
station UE for each transmission frame or each of a plu-
rality of transmission frames, is used.
[0019] Here, when the maximum allowable transmis-
sion rate is signaled, the radio base station Node B sig-
nals the maximum allowable transmission rate itself, or
a relative value thereof (for example, binary of Up com-
mand and Down command), at this timing.
[0020] Third, a radio resource control method that is
referred to as "Rate Control per Cell" has been discussed.
[0021] In such a radio resource control method, a radio
base station Node B signals a transmission rate of user
data, which is common among mobile stations UE in com-
munication, or information needed to calculate the trans-
mission rate, and each mobile station UE determines a
transmission rate of user data based on the received in-
formation.
[0022] Ideally, the "Time & Rate Control", and the
"Rate Control per UE" can be the best control methods
for improving radio capacity in an uplink.
[0023] However, a transmission rate of user data has
to be granted (or allocated) after data volume stored in
buffers of the mobile station UE, transmission power in
the mobile station UE, or the like are grasped. Therefore,
there has been a problem that control load on the radio
base station Node B is increased.
[0024] In addition, in these radio resource control
methods, there has been a problem that overhead be-
comes larger by exchanges of control signals.
[0025] On the other hand, in the "Rate Control per
Cell", there is an advantage in that control load on the
radio base station Node B is small since the radio base
station Node B signals information which is common in
cells, and each mobile station UE autonomously seeks
the transmission rate of user data based on the received
information.
[0026] However, the radio base station Node B has to
be configured in such a manner that the user data in the
uplink from any mobile station UE can be received.
Therefore, there has been a problem that an apparatus
size of radio base station Node B becomes large to ef-
fectively utilize the radio capacity of the uplink.
[0027] Accordingly, there has been proposed, for ex-
ample, a scheme (Autonomous ramping method) that
the mobile station UE increases the transmission rate of
user data from a pre-notified initial transmission rate in
accordance with predetermined rules so that excessive
allocation of radio capacity by the radio base station Node
B can be prevented, thereby preventing increase of the
apparatus size of radio base station Node B.
[0028] In such a scheme, a radio base station Node B
determines a maximum allowable transmission rate (or
parameter relating to the maximum allowable transmis-
sion rate) based on hardware resources and radio band-
width resources (for example, an interference volume in
an uplink) in each cell, so as to control the transmission

rate of user data in communicating mobile stations UE.
Detailed descriptions of a control scheme based on hard-
ware resources and a control scheme based on an inter-
ference volume in an uplink will be given below.
[0029] In the control scheme based on the hardware
resources, a radio base station Node B is configured to
signal a maximum allowable transmission rate to a mo-
bile station UE connected to a cell under the control there-
of.
[0030] The radio base station Node B lowers the max-
imum allowable transmission rate so as to avoid shortage
of the hardware resources when the transmission rate of
user data in the mobile station UE connected to the cell
under the control thereof is increased and the hardware
resources are insufficient.
[0031] On the other hand, the radio base station Node
B again increases the maximum allowable transmission
rate when the space of the hardware resources become
larger at a time of completion of user data transmission
in the mobile station UE connected to the cell under the
control thereof, or the like.
[0032] In addition, in the control scheme based on the
interference volume in the uplink, a radio base station
Node B is configured to signal a maximum allowable
transmission rate to a mobile station UE connected to a
cell under the control thereof.
[0033] When the transmission rate of user data in the
mobile station UE connected to the cell under the control
of a radio base station Node B increases and a measured
interference volume (for example, a measured noise rise)
in the uplink exceeds an allowable value (for example, a
maximum allowable noise rise), the radio base station
Node B lowers the maximum allowable transmission rate
so that the interference volume in the uplink can be within
a range of the allowable value (see, FIG. 3).
[0034] On the other hand, when the interference vol-
ume (for example, the noise rise) in the uplink is within
a range of the allowable value (for example, the maximum
allowable noise rise), thereby having a space, at the time
of completion of user data transmission in the mobile
station UE connected to the cell under the control of the
radio base station Node B, or the like, the radio base
station Node B again increases the maximum allowable
transmission rate (see, FIG. 3).
[0035] Further, the radio network controller RNC con-
trols radio resources so as to perform a call admission
control processing, a handover processing, or the like.
[0036] The conventional radio network controller RNC
is configured to perform the call admission control
processing or the handover processing based on the in-
terference volume in the uplink.
[0037] However, there has been a problem that when
EUL is applied, the interference volume in the uplink is
always controlled so as to reach to the allowable value,
therefore the conventional radio network controller RNC
can not perform the call admission control processing or
the handover processing simply based on the interfer-
ence volume which can be utilized in the uplink.
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[0038] To solve the above-described problem, the
method that the radio network controller RNC measures
the reception power of Enhanced Uplink Channel (E-DP-
CH: Enhanced Dedicated Physical Channel), and per-
forms the call admission control processing or the hando-
ver processing based on the measured reception power,
is known.
[0039] However, in the above-described method, the
radio network controller RNC can not grasp an accurate
maximum allowable transmission rate which is signaled
by the radio base station Node B, therefore the radio
network controller RNC can not perform the high quality
radio resource control.
[0040] In order to solve the above-described problem,
the method that the radio network controller RNC per-
forms the high quality radio resource control by acquiring
the maximum allowable transmission rate which is sig-
naled by the radio base station Node B, has been sug-
gested.
[0041] However, in the above-described method, there
has been a problem that the radio network controller RNC
is configured to acquire the instantaneous maximum al-
lowable transmission rate which is signaled by the radio
base station Node B, therefore the radio resource control
performed by the radio network controller RNC can be
insufficient control.
[0042] In other words, there has been a problem that
when the call admission control processing or the hando-
ver processing or the like is performed for example, per
few hundred ms or per few ms, the instantaneous max-
imum allowable transmission rates acquired by the radio
network controller RNC are fluctuating frequently. There-
fore, the radio network controller RNC can not perform
the high quality radio resource control.
[0043] Further, there has been a problem that when
the radio network controller RNC performs averaging the
instantaneous maximum allowable transmission rates
signaled per Transmission Time Interval (TTI), which is
acquired by the radio base station Node B, the traffic
between the radio network controller RNC and the base
station Node B increase, and the network cost are re-
quired.
[0044] Furthermore, there has been a problem that
when the radio network controller RNC is configured to
perform the above-described averaging, the control load
in the radio network controller RNC is increased.

BRIEF SUMMARY OF THE INVENTION

[0045] The present invention has been made consid-
ering the problems, and its object is to provide a radio
resource control method, a radio network controller and
a radio base station which enable a high quality radio
resource control without increasing traffic volume be-
tween a radio network controller RNC and a radio base
station Node B, and control load in the radio network
controller RNC.
[0046] A first aspect of the present invention is sum-

marized as a radio resource control method in a mobile
communication system for automatically increasing a
transmission rate of user data transmitted by a mobile
station via an uplink to a maximum allowable transmis-
sion rate, including: notifying, at a radio network control-
ler, an averaging period or a forgetting factor to a radio
base station, and calculating, at the radio base station,
an averaging value of the maximum allowable transmis-
sion rates or an averaging value of the parameters relat-
ing to the maximum allowable transmission rate based
on the averaging period and the forgetting factor, sign-
aling, at the radio base station, calculated averaging val-
ue to the radio network controller, and controlling, at the
radio network controller, the radio resource in the radio
base station based on the averaging value signaled from
the radio base station.
[0047] A second aspect of the present invention is
summarized as a radio network controller in a mobile
communication system for automatically increasing a
transmission rate of user data transmitted by a mobile
station via an uplink to a maximum allowable transmis-
sion rate, including: a notifier configured to notify an av-
eraging period which is a period for calculating an aver-
aging value of the maximum allowable transmission rates
or an averaging value of parameters relating to the max-
imum allowable transmission rate, or an forgetting factor
which is used when calculating the averaging value of
the maximum allowable transmission rates or the aver-
aging value of parameters relating to the maximum al-
lowable transmission rate; and a radio resource controller
configured to control a radio resource in the radio base
station, based on the notified averaging value.
[0048] A third aspect of the present invention is sum-
marized as a radio base station in a mobile communica-
tion system for automatically increasing a transmission
rate of user data transmitted by a mobile station via an
uplink to a maximum allowable transmission rate, includ-
ing an averaging value calculator configured to calculate
an averaging value of the maximum allowable transmis-
sion rates or an averaging value of the parameters relat-
ing to the maximum allowable transmission rates based
on an averaging period or a forgetting factor which are
notified from a radio network controller, and a signaling
unit configured to signal the calculated averaging value
to the radio network controller.
[0049] A fourth aspect of the present invention is sum-
marized as a radio resource control method in a mobile
communication system for determining a transmission
rate of user data transmitted by a mobile station via an
uplink based on a maximum allowable transmission rate,
including: notifying, at a radio network controller, an av-
eraging period or a forgetting factor to a radio base sta-
tion, and calculating, at the radio base station, an aver-
aging value of the maximum allowable transmission rates
or an averaging value of the parameters relating to the
maximum allowable transmission rate based on the av-
eraging period and the forgetting factor, signaling, at the
radio base station, calculated averaging value to the ra-
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dio network controller, and controlling, at the radio net-
work controller, the radio resource in the radio base sta-
tion based on the averaging value signaled from the radio
base station.
[0050] A fifth aspect of the present invention is sum-
marized as a radio network controller in a mobile com-
munication system for determining a transmission rate
of user data transmitted by a mobile station via an uplink
based on a maximum allowable transmission rate, in-
cluding: a notifier configured to notify an averaging period
which is a period for calculating an averaging value of
the maximum allowable transmission rates or an aver-
aging value of parameters relating to the maximum al-
lowable transmission rate, or an forgetting factor which
is used when calculating the averaging value of the max-
imum allowable transmission rates or the averaging val-
ue of parameters relating to the maximum allowable
transmission rate; and a radio resource controller con-
figured to control a radio resource in the radio base sta-
tion, based on the notified averaging value.
[0051] A sixth aspect of the present invention is sum-
marized as a radio base station in a mobile communica-
tion system for determining a transmission rate of user
data transmitted by a mobile station via an uplink based
on a maximum allowable transmission rate, including an
averaging value calculator configured to calculate an av-
eraging value of the maximum allowable transmission
rates or an averaging value of the parameters relating to
the maximum allowable transmission rates based on an
averaging period or a forgetting factor which are notified
from a radio network controller, and a signaling unit con-
figured to signal the calculated averaging value to the
radio network controller.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0052] FIG. 1 is diagram of an entire configuration of
a general mobile communication system.
[0053] FIGs. 2 (a) to 2 (c) are graphs illustrating oper-
ations at the time of burst data transmission in a conven-
tional mobile communication system.
[0054] FIG. 3 is a graph illustrating operations at the
time of controlling transmission rate in an uplink in the
conventional mobile communication system.
[0055] FIG. 4 is a functional block diagram of a mobile
station in the mobile communication system according
to an embodiment of the present invention.
[0056] FIG. 5 is a functional block diagram of a base-
band signal processing section of the mobile station in
the mobile communication system according to the em-
bodiment of the present invention.
[0057] FIG. 6 is a functional block diagram of a MAC-
e processing section of the baseband signal processing
section in the mobile station of the mobile communication
system according to the embodiment of the present in-
vention.
[0058] FIG. 7 is a functional block diagram of a radio

base station of the mobile communication system ac-
cording to the embodiment of the present invention.
[0059] FIG. 8 is a functional block diagram of the base-
band processing section in the radio base station of the
mobile communication system according to the embod-
iment of the present invention.
[0060] FIG. 9 is a functional block diagram of the MAC-
e and layer-1 processing section (configured for an up-
link) in the baseband signal processing section in the
radio base station of the communication system accord-
ing to the embodiment of the present invention.
[0061] FIG. 10 is a functional block diagram of a MAC-
e functional section of the MAC-e and layer-1 processing
section (configured for the uplink) in the baseband signal
processing section in the radio base station of the mobile
communication system according to the embodiment of
the present invention.
[0062] FIG. 11 is a functional block diagram of a radio
network controller of the mobile communication system
according to the embodiment of the present invention.
[0063] FIG. 12 is a sequence diagram showing oper-
ations of the mobile communication system according to
the embodiment of the present invention.
[0064] FIG. 13 is a sequence diagram showing oper-
ations of the mobile communication system according to
the modified example of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

(Configuration of Mobile Communication System Ac-
cording to First Embodiment of the Present Invention)

[0065] Referring to FIGs. 4 to 11, a configuration of a
mobile communication system according to a first em-
bodiment of the present invention will be described.
[0066] It should be noted that, as shown in FIG. 1, the
mobile communication system according to this embod-
iment is provided with a plurality of radio base stations
Node B #1 to Node B #5 and a radio network controller
RNC.
[0067] The mobile communication system according
to this embodiment is configured to determine a trans-
mission rate of user data that is transmitted by a mobile
station UE via an uplink, based on the maximum allow-
able transmission rate.
[0068] The mobile communication system according
to this embodiment can be configured to automatically
increase a transmission rate of user data that is trans-
mitted by a mobile station UE via an uplink to the maxi-
mum allowable transmission rate.
[0069] In addition, in the mobile communication sys-
tem according to this embodiment, a "High Speed Down-
link Packet Access (HSDPA) is used in a downlink, and
an "Enhanced Uplink (EUL)" is used in an uplink.
[0070] It should be noted that in both of the HSDPA
and the EUL, retransmission control (N process stop and
wait) shall be performed by a "Hybrid Automatic Repeat
Request (HARQ)".
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[0071] Therefore, in an uplink, an "Enhanced Dedicat-
ed Physical Channel (E-DPCH) " configured of an "En-
hanced Dedicated Physical Data Channel (E-DPDCH)"
and an "Enhanced Dedicated Physical Control Channel
(E-DPCCH)", and a "Dedicated Physical Channel (DP-
CH)" configured of a "Dedicated Physical Date Channel
(DPDCH)" and a "Dedicated Physical Control Channel
(DPCCH)" are used.
[0072] Here, the E-DPCCH transmits control data for
the EUL such as a transmission format number for de-
fining a transmission format (transmission block size, or
the like) of the EDPDCH, HARQ related information (the
number of retransmission, or the like), and scheduling
related information (transmission power, buffer resi-
dence-volume, or the like in the mobile station UE).
[0073] In addition, the E-DPDCH is paired with the E-
DPCCH, and transmits user data for the mobile station
UE based on the control data for the EUL transmitted
through the E-DPCCH.
[0074] The DPCCH transmits control data such as a
pilot symbol that is used for RAKE combining, SIR meas-
urement, or the like, a Transport Format Combination
Indicator (TFCI) for identifying a transmission format of
uplink DPDCH, and a downlink power control bit in a
downlink.
[0075] In addition, the DPDCH is paired with the
DPCCH, and transmits user data for the mobile station
UE based on the control data transmitted through the
DPCCH. However, if user data that should be transmitted
does not exist in the mobile station UE, the DPDCH can
be configured not to be transmitted.
[0076] In addition, in the uplink, a "High Speed Dedi-
cated Physical Control Channel (HS-DPCCH)" which are
needed when the HSPDA is applied is also used.
[0077] The HS-DPCCH transmits a Channel Quality
Indicator (CQI) measured in a downlink and an acknowl-
edge signal (Ack or Nack) for HSDPA.
[0078] As shown in FIG. 4, the mobile station UE ac-
cording to this embodiment is provided with a bus inter-
face 31, a call processing section 32, a baseband
processing section 33, a radio frequency (RF) section
34, and a transmission - reception antenna 35.
[0079] However, these functions can be independently
present as hardware, and can be partly or entirely inte-
grated, or can be configured through a process of soft-
ware.
[0080] The bus interface 31 is configured to forward
the user data output from the call processing section 32
to another functional section (for example, an application
related functional section).
[0081] In addition, the bus interface 31 is configured
to forward the user data transmitted from another func-
tional section (for example, the application related func-
tional section) to the call processing section 32.
[0082] The call processing section 32 is configured to
perform a call control processing for transmitting and re-
ceiving the user data.
[0083] The baseband signal processing section 33 is

configured to transmit the user data to the call processing
section 32, the user data acquired by performing, against
the baseband signals transmitted from the RF section
34, a layer-1 processing including a despreading
processing, a RAKE combining processing, and a "For-
ward Error Correction (FEC)" decode processing, a "Me-
dia Access Control (MAC)" processing including a MAC-
e processing and a MAC-d processing, and a "Radio Link
Control (RLC)" processing.
[0084] In addition, the baseband signal processing
section 33 is configured to generate the baseband sig-
nals by performing the RLC processing, the MAC
processing, or the layer-1 processing against the user
data transmitted from the call processing section 32 so
as to transmit the baseband signals to the RF section 34.
[0085] Detailed description of the functions of the
baseband signal processing section 33 will be given later.
[0086] The RF section 34 is configured to generate
baseband signals by performing the detection process-
ing, the filtering processing, the quantization processing,
or the like against radio frequency signals received
through the transmission - reception antenna 35, so as
to transmit the generated baseband signals to the base-
band signal processing section 33.
[0087] In addition, the RF section 34 is configured to
convert the baseband signals transmitted from the base-
band signal processing section 33 to the radio frequency
signals.
[0088] As shown in FIG. 5, the baseband signal
processing section 33 is provided with a RLC processing
section 33a, a MAC-d processing section 33b, a MAC-e
processing section 33c, and a layer-1 processing section
33d.
[0089] The RLC processing section 33a is configured
to transmit, to the MAC-d processing section 33b, the
user data transmitted from the call processing section 32
by performing a processing (RLC processing) in an upper
layer of a layer-2 against the user data.
[0090] The MAC-d processing section 33b is config-
ured to create a transmission format in the uplink by
granting a channel identifier header based on the logical
channel the data originates from.
[0091] As shown in FIG. 6, the MAC-e processing sec-
tion 33c is provided with an Enhanced Transport Format
Combination (E-TFC) selecting section 33c1 and an
HARQ controlling section 33c2.
[0092] The E-TFC selecting section 33c1 is configured
to determine a transmission format (E-TFC) of the E-
DPDCH, based on scheduling signals transmitted from
the radio base station Node B.
[0093] In addition, the E-TFC selecting section 33c1
is configured to transmit transmission format information
on the determined transmission format (that is, a trans-
mission data block size, an transmission power ratio be-
tween the E-DPDCH and the DPCCH, or the like) to the
layer-1 processing section 33d, and also to transmit the
determined transmission data block size or the transmis-
sion power ratio to the HARQ controlling section 33c2.
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[0094] Here, the scheduling signals include the maxi-
mum allowable transmission rate of user data in the mo-
bile station UE (for example, the maximum allowable
transmission data block size, a maximum value of the
transmission power ratio between the E-DPDCH and the
DPCCH (maximum allowable transmission power ratio),
or the like), or a parameter relating to the maximum al-
lowable transmission rate.
[0095] Unless particularly described in this specifica-
tion, the maximum allowable transmission rate includes
a parameter relating to the maximum allowable transmis-
sion rate.
[0096] Such a scheduling signal is information that is
signaled in the cell where the mobile station UE is located,
and includes control information for all the mobile stations
located in the cell, or a specific group of the mobile sta-
tions located in the cell.
[0097] Here, the E-TFC selecting section 33c1 is con-
figured to determine the transmission rate of user data
in the uplink based on the maximum allowable transmis-
sion rate notified by the scheduling signals from the radio
base station Node B.
[0098] To be more specific, the E-TFC selecting sec-
tion 33c1 can be configured to increase the transmission
rate of user data in the uplink to the maximum allowable
transmission rate notified by the scheduling signals from
the radio base station Node B.
[0099] The HARQ controlling section 33c2 is config-
ured to perform process control for the "N process stop
and wait", so as to transmit the user data in the uplink
based on an acknowledge signal (Ack/Nack for uplink
data) transmitted from the radio base station Node B.
[0100] Specifically, the HARQ 33c2 is configured to
determine whether or not the receive processing of uplink
user data by the radio base station Node B has been
successful based on the acknowledge signal (Ack/Nack
for uplink data) to be transmitted by the radio base station
Node B.
[0101] Then, the HARQ controlling section 33c2 is con-
figured to transmit new data on the HARQ process if the
received acknowledge signal to the HARQ process from
the radio base station Node B was an Ack (data was
successfully received), or retransmission data on the
HARQ process if the received acknowledge signal to the
HARQ process from the radio base station Node B was
an Nack (data was not successfully received) .
[0102] As shown in FIG. 7, the radio base station Node
B according to this embodiment is provided with an HWY
interface 11, a baseband signal processing section 12,
a call control section 13, at least one transmitter-receiver
section 14, at least one amplifier section 15, and at least
one transmission - reception antenna 16.
[0103] The HWY interface 11 is an interface with a ra-
dio network controller RNC. Specifically, the HWY inter-
face 11 is configured to receive user data transmitted
from the radio network controller RNC to a mobile station
UE via a downlink, so as to enter the user data to the
baseband signal processing section 12.

[0104] In addition, the HWY interface 11 is configured
to receive control data for the radio base station Node B
from the radio network controller RNC, so as to enter the
received control data to the call control section 13.
[0105] In addition, the HWY interface 11 is configured
to acquire, from the baseband signal processing section
12, the user data included in the uplink signals which are
received from a mobile station UE via an uplink, so as to
transmit the acquired user data to the radio network con-
troller RNC.
[0106] Further, the HWY interface 11 is configured to
acquire the control data for the radio network controller
RNC from the call control section 13, so as to transmit
the acquired control data to the radio network controller
RNC.
[0107] The baseband signal processing section 12 is
configured to generate baseband signals by performing
the MAC-e processing and the layer-1 processing
against the user data acquired from the HWY interface
11, so as to forward the generated baseband signals to
the transmitter-receiver section 14.
[0108] Here, the MAC-e processing in the downlink in-
cludes an HARQ processing, a scheduling processing,
a transmission rate control processing, or the like.
[0109] In addition, the layer-1 processing in the down-
link includes a channel coding processing of user data,
a spreading processing, or the like.
[0110] In addition, the baseband signal processing
section 12 is configured to extract user data by perform-
ing the layer-1 processing and the MAC-e processing
against the baseband signals acquired from the trans-
mitter-receiver section 14, so as to forward the extracted
user data to the HWY interface 11.
[0111] Here, the MAC-e processing in the uplink in-
cludes the HARQ processing, the scheduling processing,
the transmission rate control processing, a header dis-
posal processing, or the like.
[0112] In addition, the layer-1 processing in the uplink
includes the despreading processing, the RAKE combin-
ing processing, the error correction decode processing,
or the like.
[0113] Detailed description of the functions of the
baseband signal processing section 12 will be given later.
[0114] In addition, the call control section 13 is config-
ured to perform the call control processing, based on the
control data acquired from the HWY interface 11.
[0115] The transmitter-receiver section 14 is config-
ured to perform processing of converting baseband sig-
nals, which are acquired from the baseband signal
processing section 12, to radio frequency signals (down-
link signals), so as to transmit the radio frequency signals
to the amplifier section 15.
[0116] In addition, the transmitter-receiver 14 is con-
figured to perform processing of converting the radio fre-
quency signals (uplink signals), which are acquired from
the amplifier section 15, to the baseband signals, so as
to transmit the baseband signals to the baseband signal
processing section 12.
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[0117] The amplifier section 15 is configured to amplify
the downlink signals acquired from the transmitter-re-
ceiver section 14, so as to transmit the amplified downlink
signals to the mobile station UE via the transmission -
reception antenna 16.
[0118] In addition, the amplifier 15 is configured to am-
plify the uplink signals received by the transmission - re-
ception antenna 16, so as to transmit the amplified uplink
signals to the transmitter-receiver section 14.
[0119] As shown in FIG. 8, the baseband signal
processing section 12 includes a MAC-e and layer-1
processing section 123.
[0120] The MAC-e and layer-1 processing section 123
is configured to perform, against the baseband signals
acquired from the transmitter-receiver section 14, the de-
spreading processing, the RAKE combining processing,
the error correction decode processing, the HARQ
processing, or the like.
[0121] However, these functions are not clearly divid-
ed per hardware, and can be obtained by software.
[0122] As shown in FIG. 9, the MAC-e and layer-1
processing section (configuration for the uplink) 123 is
provided with a DPCCH RAKE section 123a, a DPDCH
RAKE section 123b, an E-DPCCH RAKE section 123c,
an E-DPDCH RAKE section 123d, an HS-DPCCH RAKE
section 123e, a Transport Format Combination Indicator
(TFCI) decoder section 123g, buffers 123h and 123m,
re-despreading sections 123i and 123n, FEC decoder
sections 123j and 123p, an E-DPCCH decoder section
123k, a MAC-e functional section 1231, an HARQ buffer
123o, a MAC-hs functional section 123q, and an inter-
ference power measurement section 123r.
[0123] The E-DPCCH RAKE section 123c is config-
ured to perform, against the E-DPCCH in the baseband
signals transmitted from the transmitter-receiver section
14, the despreading processing, and the RAKE combin-
ing processing using a pilot symbol included in the
DPCCH.
[0124] The E-DPCCH decoder section 123k is config-
ured to acquire transmission format number related in-
formation, HARQ related information, scheduling related
information, or the like, by performing the decode
processing against the RAKE combining outputs of the
E-DPCCH RAKE section 123c, so as to enter the infor-
mation to the MAC-e functional section 1231.
[0125] The E-DPDCH RAKE section 123d is config-
ured to perform, against the E-DPDCH in the baseband
signals transmitted from the transmitter-receiver section
14, the despreading processing using the transmission
format information (the number of codes) transmitted
from the MAC-e functional section 1231 and the RAKE
combining processing using the pilot symbol included in
the DPCCH.
[0126] The buffer 123m is configured to store the
RAKE combining outputs of the E-DPDCH RAKE section
123d based on the transmission format information (the
number of symbols) transmitted from the MAC-e func-
tional section 1231.

[0127] The re-despreading section 123n is configured
to perform the despreading processing against the RAKE
combining outputs of the E-DPDCH RAKE section 123d
which is stored in the buffer 123m, based on the trans-
mission format information (spreading factor) transmitted
from the MAC-e functional section 1231.
[0128] The HARQ buffer 123o is configured to store
the despreading processing outputs of the re-despread-
ing section 123n, based on the transmission format in-
formation transmitted from the MAC-e functional section
1231.
[0129] The FEC decoder section 123p is configured to
perform an error correction decode processing (the FEC
decoding processing) against the despreading process-
ing outputs of the re-despreading section 123n, which is
stored in the HARQ buffer 123o, based on the transmis-
sion format information (transmission data block size)
transmitted from the MAC-e functional section 1231.
[0130] The interference power measurement section
123r is configured to measure an interference volume
(noise rise) in the uplink such as interference power by
a mobile station UE of which the radio base station Node
B provides service, and the entire interference power.
[0131] Here, the noise rise is a ratio between the in-
terference power in a predetermined channel within a
predetermined frequency and noise power (thermal
noise power or noise power from the outside of the mobile
communication system) within the predetermined fre-
quency (i.e., a receiving signal level from a noise floor).
[0132] In other words, the noise rise is a received in-
terference power offset that a receiving level in commu-
nication has against a receiving level (noise floor) in non-
communication.
[0133] The MAC-e functional section 1231 is config-
ured to calculate and output the transmission format in-
formation (the number of codes, the number of symbols,
spreading factor, transmission data block size, and the
like) based on the transmission format number related
information, the HARQ related information, the schedul-
ing related information, and the like, which are acquired
from the E-DPCCH decoder section 123k.
[0134] In addition, as shown in FIG. 10, the MAC-e
functional section 1231 is provided with a receive
processing command section 12311, an HARQ control-
ling section 12312, and a scheduling section 12313.
[0135] The receive processing command section
12311 is configured to transmit the transmission format
number related information, the HARQ related informa-
tion, and the scheduling related information, which are
entered from the E-DPCCH decoder section 123k, to the
HARQ controlling section 12312.
[0136] In addition, the receive processing command
section 12311 is configured to transmit, to the scheduling
section 12313, the scheduling related information en-
tered form the E-DPCCH decoder section 123k.
[0137] Further, the receive processing command sec-
tion 12311 is configured to output the transmission format
information corresponding to the transmission format
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number entered from the E-DPCCH decoder section
123k.
[0138] The HARQ controlling section 12312 is config-
ured to determine whether or not the receive processing
of uplink user data has been successful, based on the
CRC result entered from the FEC decoder section 123p.
[0139] Then, the HARQ controlling section 12312 is
configured to generate an acknowledge signal (Ack or
Nack), based on the determined result, so as to transmit
the generated acknowledge signal to the configuration
for the downlink of the baseband signal processing sec-
tion 12.
[0140] In addition, the HARQ controlling section 12312
is configured to transmit the uplink user data entered from
the FEC decoder section 123p to the radio network con-
troller RNC, when the above-described determined result
has been successful.
[0141] In addition, the HARQ controlling section 12312
is configured to clear soft decision values stored in the
HARQ buffer 123o, when the above-described deter-
mined result has been successful.
[0142] On the other hand, the HARQ controlling sec-
tion 12312 is configured to store, in the HARQ buffer
123o, the uplink user data, when the above-described
determined result has not been successful.
[0143] In addition, the HARQ controlling section 12312
is configured to forward the above-described determined
result to the receive processing command section 12311.
[0144] The receive processing control command sec-
tion 12311 is configured to notify the E-DPDCH RAKE
section 123d and the buffer 123m of an hardware re-
source that should be prepared for the following trans-
mission time interval (TTI), based on the received deter-
mined result, so as to perform notification for reserving
the resource in the HARQ buffer 123o.
[0145] In addition, when the uplink user data is stored
in the buffer 123m, the receive processing command sec-
tion 12311 is configured to designate the HARQ buffer
123o and the FEC decoder section 123p to perform the
FEC decoding processing after adding the uplink user
data, which is stored in the HARQ buffer 123o, in a proc-
ess corresponding to the TTI and a newly received uplink
user data, per TTI.
[0146] In addition, the scheduling section 12313 is con-
figured to designate the configuration for the downlink of
the baseband signal processing section 12 so as to notify
the scheduling signals including the maximum allowable
transmission rate (maximum allowable transmission data
block size, maximum allowable transmission power ratio,
or the like), based on radio resources in the uplink of the
radio base station Node B, interference volume (noise
rise) in the uplink, or the like.
[0147] Specifically, the scheduling section 12313 is
configured to determine the maximum allowable trans-
mission rate based on the scheduling related information
(radio resources in the uplink) transmitted from the E-
DPCCH decoder section 123k or the interference volume
in the uplink transmitted from the interference power

measurement section 123r, so as to control the trans-
mission rate of user data in a communicating mobile sta-
tion in communication.
[0148] Detailed descriptions of a control method based
on the hardware resources and a control method based
on the interference volume in the uplink will be given be-
low.
[0149] In the control method based on the hardware
resources, the scheduling section 12313 is configured to
signal the maximum allowable transmission rate through
an E-AGCH (Enhanced Absolute Grant Channel) to the
mobile station UE connected to a cell under the control
of the radio base station Node B.
[0150] When the transmission rate of user data in the
mobile station UE connected to the cell under the control
of the radio base station Node B increases and the hard-
ware resources becomes insufficient, the scheduling
section 12313 lowers the maximum allowable transmis-
sion rate so that shortage of the hardware resources can
be avoided.
[0151] On the other hand, when the hardware resourc-
es have spaces in such a case when the user data trans-
mission in the mobile station UE connected to the cell
under the control of the radio base station Node B is
completed, or the like, the scheduling section 12313
again increases the maximum allowable transmission
rate.
[0152] In addition, in the control method based on the
interference volume in the uplink, the scheduling section
12313 is configured to signal the maximum allowable
transmission rate through the E-AGCH to the mobile sta-
tion UE connected to the cell under the control of the
radio base station Node B. when the transmission rate
of user data in the mobile station UE connected to the
cell under the control of the radio base station Node B
increases and the interference volume (for example,
noise rise) in the uplink exceeds an allowable value (for
example, maximum allowable noise rise), the scheduling
section 12313 lowers the maximum allowable transmis-
sion rate so that the interference volume in the uplink can
fall within a range of the allowable value (see, FIG. 3).
[0153] On the other hand, when the interference vol-
ume (for example, noise rise) in the uplink falls within the
range of the allowable value (for example, maximum al-
lowable noise rise) and there is a space therein in the
case when the user data transmission in the mobile sta-
tion UE connected to the cell under the control of the
radio base station Node B is completed, or the like, the
scheduling section 12313 again increases the maximum
allowable transmission rate (see, FIG. 3).
[0154] Further, the scheduling section 12313 is con-
figured to receive an averaging period or a forgetting fac-
tor which is notified from the radio network controller
RNC, to calculate an averaging value of the maximum
allowable transmission rates based on the averaging pe-
riod or the forgetting factor, and to signal the calculated
averaging value to the radio network controller RNC.
[0155] To be more specific, the scheduling section
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12313 is configured to calculate an averaging value of
the maximum allowable transmission rates in the aver-
aging period which is notified by the radio network con-
troller RNC, and to signal the calculated averaging value
to the radio network controller RNC.
[0156] For example, when the forgetting factor which
is notified by the radio network controller RNC is "0.9",
the scheduling section 12313 is configured to calculate
the averaging value of the maximum allowable transmis-
sion rates at the current moment using "(previously cal-
culated averaging value � 0.9) + (the maximum allowa-
ble transmission rate at the current moment) ", and signal
the calculated averaging value to the radio network con-
troller RNC.
[0157] The scheduling section 12313 can be config-
ured to signal the maximum allowable transmission rate
to the radio network controller RNC autonomously based
on a predetermined event trigger, or signal the maximum
allowable transmission rate to the radio network control-
ler RNC periodically.
[0158] The radio network controller RNC according to
this embodiment is an apparatus located in an upper level
of the radio base station Node B, and is configured to
control radio communications between the radio base
station Node B and the mobile station UE.
[0159] As shown in FIG. 11, the radio network control-
ler RNC according to this embodiment is provided with
an exchange interface 51, a Radio Link Control (RLC)
layer processing section 52, a MAC layer processing sec-
tion 53, a media signal processing section 54, a radio
base station interface 55, and a call control section 56.
[0160] The exchange interface 51 is an interface with
an exchange 1, and is configured to forward the downlink
signals transmitted from the exchange 1 to the RLC layer
processing section 52, and to forward the uplink signals
transmitted from the RLC layer processing section 52 to
the exchange 1.
[0161] The RLC layer processing section 52 is config-
ured to perform an RLC (Radio Link Control) sub-layer
processing such as a combining processing of a header
such as a sequence number or a trailer.
[0162] The RLC layer processing section 52 is also
configured to transmit the uplink signals to the exchange
interface 51 and to transmit the downlink signals to the
MAC layer processing section 53, after the RLC sub-layer
processing is performed.
[0163] The MAC layer processing section 53 is config-
ured to perform a MAC layer processing such as a priority
control processing or a header granting processing.
[0164] The MAC layer processing section 53 is also
configured to transmit the uplink signals to the RLC layer
processing section 52 and to transmit the downlink sig-
nals to the radio base station interface 55 (or a media
signal processing section 54), after the MAC layer
processing is performed.
[0165] The media signal processing section 54 is con-
figured to perform a media signal processing against
voice signals or real time image signals.

[0166] The media signal processing section 54 is also
configured to transmit the uplink signals to the MAC layer
processing section 53 and to transmit the downlink sig-
nals to the radio base station interface 55, after the media
signal processing is performed.
[0167] The radio base station interface 55 is an inter-
face with the radio base station Node B. The radio base
station interface 55 is configured to forward the uplink
signals transmitted from the radio base station Node B
to the MAC layer processing section 53 (or the media
signal processing section 54) and to forward the downlink
signals transmitted from the MAC layer processing sec-
tion 53 (or the media signal processing section 54) to the
radio base station Node B.
[0168] The call control section 56 is configured to per-
form a radio resource control processing, a channel setup
and open processing by the layer-3 signaling, or the like.
[0169] Here, the radio resource control processing in-
cludes a call admission control processing, a handover
processing, or the like.
[0170] The call control section 56 is configured to in-
quire a maximum allowable transmission rate which is
signaled in cell under the control of the radio base station
Node B, as information required for performing the radio
resource control processing, to the radio base station
Node B.
[0171] The call control section 56 can be configured
not to admit a call requesting for the setting of a new E-
DPCH, or not to perform the handover of E-DPCH to the
cell, when the maximum allowable transmission rate in-
quired to the radio base station Node B is lower than the
predetermined threshold.
[0172] Further, the call control section 56 can be con-
figured to acquire the maximum allowable transmission
rate which is autonomously signaled from the radio base
station Node B based on the predetermined event trigger,
or to acquire the maximum allowable transmission rate
which is periodically signaled from the radio base station
Node B.

(Operations of Mobile Communication System According 
to First Embodiment of the Present Invention)

[0173] Referring to FIG. 12, operations of the mobile
communication system according to the first embodiment
of the present invention are described below.
[0174] As shown in FIG. 12, in step S1001, a mobile
station UE transmits a transmission request to a radio
network controller RNC.
[0175] In step S1002, the radio network controller RNC
notifies an averaging period or a forgetting factor to the
radio base station Node B.
[0176] In step S1003, the radio base station Node B
responds to the radio network controller RNC that the
notified averaging period or forgetting factor is set.
[0177] In step S1004, the radio network controller RNC
transmits a connection set request including the request
for signaling the maximum allowable transmission rate

17 18 



EP 1 691 512 A1

11

5

10

15

20

25

30

35

40

45

50

55

to the radio base station Node B.
[0178] Here, the radio network controller RNC can
transmit the connection set request and the request for
signaling the maximum allowable transmission rate to
the radio base station Node B, separately.
[0179] In step S1005, the radio base station Node B
sets a radio connection between the mobile station UE
and the radio base station Node B based on the connec-
tion set request, and transmits the response which indi-
cate that the radio connection have been set, to the radio
network controller RNC.
[0180] In step S1006, the radio network controller RNC
transmits a control channel connection set request to the
mobile station UE. Here, the control channel connection
set request includes information for setting the control
channel (including frequency information).
[0181] In step S1007, the mobile station UE sets a con-
trol channel between the mobile station UE and the radio
network controller RNC based on the control channel
connection set request.
[0182] Then, the mobile station UE transmits a control
channel connection set response which indicate that the
connection between the mobile station UE and the radio
network controller RNC have been set, to the radio net-
work controller RNC.
[0183] In step S1008, a user data channel is set be-
tween the radio network controller RNC and the mobile
station UE. In step S1009, a communication using the
set user data channel starts.
[0184] Here, the mobile station UE determines a trans-
mission rate of an uplink user data based on a maximum
allowable transmission rate, which is regularly notified
from the radio base station Node B through E-AGCH.
[0185] To be more specific, the mobile station UE can
automatically increase a transmission rate of an uplink
user data to a maximum allowable transmission rate,
which is regularly notified from the radio base station
Node B through E-AGCH.
[0186] In addition, the radio base station Node B sig-
nals an averaging maximum allowable transmission rate,
which is calculated based on the averaging period or the
forgetting factor, to the radio network controller RNC,
based on the predetermined event trigger, or regularly.

(Actions and Effects of Mobile Communication System 
According to First Embodiment of the Present Invention)

[0187] According to the mobile communication system
in accordance with the first embodiment of the present
invention, it becomes possible to set an averaging period
or a forgetting factor suited to a calculation processing
capability and a control processing capability in the radio
network controller RNC as well as the radio base station
Node B, so that flexible mobile communication system
can be constructed.

(Modified Example)

[0188] Referring to FIG. 13, operations of the mobile
communication system according to the modified exam-
ple of the present invention are described below.
[0189] In the mobile communication system according
to the modified example, the radio network controller
RNC is configured to change the averaging period of the
maximum allowable transmission rate or the forgetting
factor of the maximum allowable transmission rate in
each cell, when a new radio base station Node B is set
or at the time of cell update which is performed regularly.
[0190] As shown in FIG, 13, in step S2001, the radio
network controller RNC requests the radio base station
Node B to update the averaging period or the forgetting
factor in the specific cell, by a cell update request.
[0191] In step S2002, the radio base station Node B
updates the averaging period or the forgetting factor in
the specific cell based on the cell update request, and
transmits a response which indicates that the cell update
is performed, to the radio network controller RNC.
[0192] Further, according to the present invention, it
becomes possible to provide the radio resource control
method, the radio network controller, and the radio base
station which can perform the high quality radio resource
control without increasing the traffic volume between the
radio network controller and the radio base station as
well as the control load in the radio network controller.
[0193] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the spe-
cific details and the representative embodiments shown
and described herein. Accordingly, various modifications
may be made without departing from the scope of the
general inventive concept as defined by the appended
claims and their equivalents.

Claims

1. A radio resource control method in a mobile commu-
nication system for automatically increasing a trans-
mission rate of user data transmitted by a mobile
station via an uplink to a maximum allowable trans-
mission rate, comprising:

notifying, at a radio network controller, an aver-
aging period or a forgetting factor to a radio base
station;
calculating, at the radio base station, an aver-
aging value of the maximum allowable transmis-
sion rates or an averaging value of parameters
relating to the maximum allowable transmission
rate, based on the averaging period or the for-
getting factor;
signaling, at the radio base station, the calculat-
ed averaging value to the radio network control-
ler; and
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controlling, at the radio network controller, a ra-
dio resource in the radio base station, based on
the signaled averaging value.

2. A radio network controller in a mobile communication
system for automatically increasing a transmission
rate of user data transmitted by a mobile station via
an uplink to a maximum allowable transmission rate,
comprising:

a notifier configured to notify an averaging peri-
od which is a period for calculating an averaging
value of the maximum allowable transmission
rates or an averaging value of parameters relat-
ing to the maximum allowable transmission rate,
or an forgetting factor which is used when cal-
culating the averaging value of the maximum
allowable transmission rates or the averaging
value of parameters relating to the maximum al-
lowable transmission rate; and
a radio resource controller configured to control
a radio resource in the radio base station, based
on the notified averaging value.

3. A radio base station in a mobile communication sys-
tem for automatically increasing a transmission rate
of user data transmitted by a mobile station via an
uplink to a maximum allowable transmission rate,
comprising:

an averaging value calculator configured to cal-
culate an averaging value of the maximum al-
lowable transmission rates or an averaging val-
ue of parameters relating to the maximum allow-
able transmission rate, based on an averaging
period or a forgetting factor which is notified by
a radio network controller; and
a signaling unit configured to signal the calcu-
lated averaging value to the radio network con-
troller.

4. A radio resource control method in a mobile commu-
nication system for determining a transmission rate
of user data transmitted by a mobile station via an
uplink based on a maximum allowable transmission
rate, comprising:

notifying, at a radio network controller, an aver-
aging period or a forgetting factor to a radio base
station;
calculating, at the radio base station, an aver-
aging value of the maximum allowable transmis-
sion rates or an averaging value of parameters
relating to the maximum allowable transmission
rate, based on the averaging period or the for-
getting factor;
signaling, at the radio base station, the calculat-
ed averaging value to the radio network control-

ler; and
controlling, at the radio network controller, a ra-
dio resource in the radio base station, based on
the signaled averaging value.

5. A radio network controller in a mobile communication
system for determining a transmission rate of user
data transmitted by a mobile station via an uplink
based on a maximum allowable transmission rate,
comprising:

a notifier configured to notify an averaging peri-
od which is a period for calculating an averaging
value of the maximum allowable transmission
rates or an averaging value of parameters relat-
ing to the maximum allowable transmission rate,
or an forgetting factor which is used when cal-
culating the averaging value of the maximum
allowable transmission rates or the averaging
value of parameters relating to the maximum al-
lowable transmission rate; and
a radio resource controller configured to control
a radio resource in the radio base station, based
on the notified averaging value.

6. A radio base station in a mobile communication sys-
tem for determining a transmission rate of user data
transmitted by a mobile station via an uplink based
on a maximum allowable transmission rate, compris-
ing:

an averaging value calculator configured to cal-
culate an averaging value of the maximum al-
lowable transmission rates or an averaging val-
ue of parameters relating to the maximum allow-
able transmission rate, based on an averaging
period or a forgetting factor which is notified by
a radio network controller; and
a signaling unit configured to signal the calcu-
lated averaging value to the radio network con-
troller.
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